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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a laminated electronic part 
which has excellent adhesion between an internal electrode and a 
ceramic layer, and hardly cause a short- circuit failure, etc., due to 
a partial defect of the internal electrode, and has excellent 
reliability, and furthermore has good electrical characteristics such 
as capacitance, etc. 

SOLUTION: A laminated electronic part is laminated so as to 
overlay a plurality of internal electrodes 3 via ceramic layers within 
a ceramic sintered body 2. The internal electrodes 3 are formed by 
calcining a conductive paste which includes metal powder and 
ceramic powder having a mean particle diameter of half or less that 2? " 
of the metal powder and wherein the ceramic powder is two to 40 
weight % of the overall solid matter. 
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* NOTICES * 

<JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Laminating ceramic electronic parts characterized by forming said internal electrode including metal 
powder and the ceramic powder of 1/2 or less mean particle diameter of the mean particle diameter of this metal 
powder in the laminating ceramic electronic parts with which the laminating of two or more internal electrodes 
is carried out through the ceramic layer into the ceramic sintered compact of baking of the ******- s trike which 
this ceramic powder contains at 2 - 40% of the weight of a rate of total solids. 

[Claim 2] Laminating ceramic electronic parts according to claim 1 which are multilayer capacitors. 
[Claim 3] Metal powder and the ceramic powder of 1/2 or less mean particle diameter of the mean particle 
diameter of this metal powder are included. The process which carries out the laminating of the ceramic green 
sheet of two or more sheets with which the conductive paste for internal electrode formation which this ceramic 
powder contains at 2 - 40% of the weight of a rate of total solids was printed, and obtains a layered product, The 
manufacture approach of the laminating ceramic electronic parts which calcinate said layered product and are 
characterized by having the process which obtains a ceramic sintered compact, and the process which forms an 
external electrode so that it may connect with said internal electrode electrically at the outside surface of said 
ceramic sintered compact. 

[Claim 4] The manufacture approach of laminating ceramic electronic parts according to claim 3 that said 

ceramic powder consists of the same ingredient as the ceramic powder in a ceramic green sheet. 

[Claim 5] Conductive paste for internal electrode formation characterized by this ceramic powder containing at 

2 - 40% of the weight of a rate of total solids including metal powder and the ceramic powder of 1/2 or less 
mean particle diameter of the mean particle diameter of said metal powder. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi^ 9/20/2005 



JP,1 1-354374.A [DETAILED DESCRIPTION] 



Page 1 of 5 



* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the conductive paste for internal electrode formation used for 
the above-mentioned laminating ceramic electronic parts at the laminating ceramic electronic parts with which 
the adhesion of a ceramic and an internal electrode was raised more to laminating ceramic electronic parts like a 
multilayer capacitor, and its manufacture approach list by the detail about the conductive paste for internal 
electrode formation and its manufacture approach, and a list. 
[0002] 

[Description of the Prior Art] Laminating ceramic electronic parts like a multilayer capacitor are obtained by the 
approach of the former, for example, the following. First, an internal electrode is formed on a ceramic green 
sheet. After an appropriate time, two or more sheet laminating of the ceramic green sheet with which the 
internal electrode was printed is carried out, the laminating of the ceramic green sheet of the solid color of 
proper number of sheets is carried out further up and down, and a layered product is obtained. After 
pressurizing the obtained layered product, it calcinates and a ceramic sintered compact is obtained. An external 
electrode is formed in the outside surface of the obtained ceramic sintered compact. 

[0003] By the way, formation of the above-mentioned internal electrode prints the conductive paste for internal 
electrode formation, and is mainly calcinated in the above-mentioned sintering process. By the way, in recent 
years, for example, a multilayer capacitor, in order to achieve much more miniaturization and large capacity- 
ization, thickness of the ceramic layer between internal electrodes is made thin, or the attempt to which the 
number of laminatings of an internal electrode is made to increase is made. 

[0004] consequently, the thickness of the ceramic layer between internal electrodes — thin — becoming — the 
internal electrode at the time of baking — growing fat — a crack tends to arise in the obtained sintered compact - 
- there was a problem of coming out. 

[0005] In order to prevent the above-mentioned crack, the ceramic powder which constitutes the ceramic 
sintered compact in the conductive paste for internal electrode formation, and the same ceramic powder are 
added, and the approach of raising the adhesion of an internal electrode and a ceramic layer is tried. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the thickness of the ceramic layer between internal 
electrodes is becoming very thin with 10 micrometers or less and 5 more micrometers or less with the 
miniaturization of ceramic electronic parts in recent years. Therefore, the structure of an internal electrode has 
big effect on a property etc. increasingly. That is, when ceramic powder is added to the conductive paste for 
internal electrode formation, a defect arises selectively in an internal electrode, or irregularity arises on an 
internal electrode front face, and problems, such as lowering of a poor short circuit and electrostatic capacity or 
lowering of dependability, are arising by it. 

[0007] The object of this invention is to offer the laminating ceramic electronic parts it excels in the adhesion of 
an internal electrode and a ceramic layer, and it is not only hard to produce a crack etc., but was hard to produce 
the defect of the internal electrode itself etc., therefore degradation and the poor short circuit of electrical 
characteristics excelled [ electronic parts ] in little dependability, and its manufacture approach. 
[0008] Other objects of this invention are conductive paste for internal electrode formation suitable for forming 
the internal electrode of laminating ceramic electronic parts, and are to offer the conductive paste for internal 
electrode formation which can form the internal electrode excellent in adhesion with a ceramic layer, and 
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cannot cause a poor short circuit, degradation of electrical characteristics, etc. easily. 
[0009] 

[Means for Solving the Problem] Invention according to claim 1 is characterized by forming said internal 
electrode including metal powder and the ceramic powder of 1/2 or less mean particle diameter of the mean 
particle diameter of this metal powder of baking of the ******-strike which this ceramic powder contains at 2 - 
40% of the weight of a rate of total solids in the laminating ceramic electronic parts with which the laminating 
of two or more internal electrodes is carried out through the ceramic layer into the ceramic sintered compact. 
Although especially the laminating ceramic electronic parts concerning this invention are not necessarily 
limited, a multilayer capacitor consists of specific aspects of affairs of this invention. 

[0010] Invention according to claim 3 is the manufacture approach of laminating ceramic electronic parts. Metal 
powder, The ceramic powder of 1/2 or less mean particle diameter of the mean particle diameter of this metal 
powder is included. The process which carries out the laminating of the ceramic green sheet of two or more 
sheets with which the conductive paste for internal electrode formation which this ceramic powder contains at 2 
- 40% of the weight of a rate of total solids was printed, and obtains a layered product, Said layered product is 
calcinated and it has the process which obtains a ceramic sintered compact, and the process which forms an 
external electrode so that it may connect with said internal electrode electrically at the outside surface of said 
ceramic sintered compact. In invention according to claim 4, the same ingredient as the ceramic powder in a 
ceramic green sheet is used as the above-mentioned ceramic powder. 

[001 1] Invention according to claim 5 is conductive paste for internal electrode formation, and is characterized 
by this ceramic powder containing at 2 - 40% of the weight of a rate of total solids including metal powder and 
the ceramic powder of 1/2 or less mean particle diameter of the mean particle diameter of said metal powder. 
[0012] 

[Embodiment of the Invention] This invention is clarified by giving the un-limiting-example of this invention 
hereafter. 

[0013] The barium titanate system ceramic powder of 0.5 micrometers of mean diameters, and a plasticizer and 
an organic solvent were mixed, and the ceramic slurry was obtained. The ceramic green sheet set to 3.0 
micrometers by the thickness after baking was formed with the doctor blade method using this ceramic slurry. 
[0014] The conductive paste for internal electrode formation which consists of nickel on this ceramic green 
sheet was printed by the thickness of 2.0 micrometers. After an appropriate time, the 200-sheet laminating of 
the ceramic green sheet with which internal electrode conductive paste was printed was carried out, the 
laminating of the ceramic green sheet of the solid color of proper number of sheets was carried out up and 
down, and the layered product was obtained. The obtained layered product was carried out application of 
pressure and hot press, and the layered product block was acquired. After cutting this layered product block in 
the thickness direction so that it may become each multilayer capacitor unit, under the non-oxidizing 
atmosphere, as it became 1240 degrees C of maximum temperatures, it calcinated, and the sintered compact was 
obtained. The external electrode was formed in the ends side of the obtained sintered compact, and the 
multilayer capacitor shown in drawing 1 was obtained. In addition, in drawing 1 , with the multilayer capacitor 
1 , it is arranged so that two or more internal electrodes 3 may overlap through a ceramic layer in the ceramic 
sintered compact 2. Moreover, the external electrodes 4 and 5 are formed in 2a and 2b at the end face of the 
ceramic sintered compact 2, respectively. 

[0015] If it removed having the mean particle diameter shown with nickel powder with a mean particle diameter 
of 0.4 micrometers in the following table 1 as the above-mentioned conductive paste for internal electrode 
formation in obtaining the above-mentioned multilayer capacitor 1 , the conductive paste which comes to knead 
the ceramic powder which consists of the same ingredient as having used for obtaining the above-mentioned 
ceramic green sheet, a glass frit, binder resin, and an organic solvent was used. In this case, the addition of 
ceramic powder was made into 1 0 % of the weight among the total solids of conductive paste. 
[0016] the mean diameter of the ceramic powder contained in the conductive paste for internal electrode 
formation as mentioned above — 0.5 and 0. — multilayer capacitor **** of the sample numbers 1-4 which are 3, 
0.2, and 0.1 micrometers. 

[0017] moreover, the mean particle diameter of the ceramic powder contained in the conductive paste for 
internal electrode formation using nickel powder whose mean particle diameter is 0.6 micrometers as shown in 
the following table 2 — 1 .0 and 0. — if it removed having been referred to as 6, 0.3, or 0.2 micrometers, each 
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multilayer capacitor of sample numbers 5-8 was obtained like the above. 

[0018] In order to evaluate the dependability of the multilayer capacitor of the above-mentioned sample 
numbers 1-8, one 4 times the direct current voltage of rated voltage (6.3 V) was impressed at the temperature of 
150 degrees C, and it asked for the average of the time amount which results in failure, i.e., mean down time. In 
addition, for failure, resistance is 106. The condition of having become below omega shall be said. A result is 
shown in a table 1 and a table 2. Moreover, about sample numbers 1-4, the result of a table 1 is shown in 
drawing 2 . 
[0019] 

[A table 1 ] 
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[A table 2] 
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[0021] When the mean particle diameter of the ceramic powder made to contain in conductive paste when 
nickel powder with a mean particle diameter of 0.4 micrometers was used is 0.2 micrometers or less so that 
clearly from a table 1 and drawing 2 , it turns out that mean down time becomes long substantially and 
dependability is raised by leaps and bounds. In the sample numbers 7 and 8 using the ceramic powder of the 
mean particle diameter which is 1/2 or less [ of the mean particle diameter of nickel powder ] when similarly 
nickel powder whose mean particle diameter is 0.6 micrometers is used, it turns out that the time amount which 
results in failure becomes long by leaps and bounds, and dependability is raised. 

[0022] As mentioned above, since the ceramic powder contained in the conductive paste for internal electrode 
formation is made or less [ of the particle size of metal powder ] into 1/2, on the occasion of baking, the ceramic 
powder in the conductive paste for internal electrode formation is discharged gradually at a ceramic layer side, 
and it is thought of because an internal electrode front face is graduated to acquire dependability in slight 
height, when mean particle diameter uses 1/2 or less ceramic powder of the mean particle diameter of metal 
powder. 

[0023] Next, each multilayer capacitor of sample numbers 9-14 which various content rates of this ceramic 
powder are changed to nickel powder with a mean particle diameter of 0.4 micrometers like a sample number 3, 
using ceramic powder with a mean particle diameter of 0.2 micrometers as ceramic powder contained in 
conductive paste, and is shown in the following table 3 was obtained like the above. In addition, in a table 3, the 
addition of ceramic powder shows the content rate (% of the weight) of the contained ceramic powder to the 
total solids in conductive paste. 

[0024] In obtaining the multilayer capacitor of the above-mentioned sample numbers 9-14, the end face of a 
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sintered compact was observed before external electrode formation, and it evaluated whether the crack would 
have occurred between an internal electrode and a ceramic layer. Consequently, in the sample number 9 whose 
content rate of ceramic powder is 1 % of the weight, the crack was accepted in the ceramic sintered compact 
end face. In the multilayer capacitor of sample numbers 10-14, the above-mentioned crack was not accepted in 
a ceramic sintered compact end face. 

[0025] Moreover, electrostatic capacity was measured about each multilayer capacitor obtained by sample 

numbers 9-14. A result is shown in a following table 3 and following drawing 3 . 

[0026] 

[A table 3] 
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[0027] Electrostatic capacity remained in 0.8 micro F at the sample number 14 using the conductive paste for 
internal electrode formation whose ceramic powder content rate is 50 % of the weight to electrostatic capacity 
having been 1 micro F or more in the sample numbers 9-13 using the conductive paste for internal electrode 
formation whose content rate of ceramic powder is 40 or less % of the weight so that clearly from a table 3. 
[0028] Therefore, as for the content rate of ceramic powder, the result of a table 3 and drawing 3 shows [ of 40 
or less % of the weight, then sufficient electrostatic capacity ] that is acquired to the total solids in the 
conductive paste for internal electrode formation. Moreover, in order to prevent generating of the above- 
mentioned crack, the content rate of ceramic powder is understood [ 2 % of the weight or more, then ] are good. 

[0029] Furthermore, the content rate of ceramic powder is also more preferably known by that 10 - 30% of the 
weight of the range, then big electrostatic capacity are obtained (see as a result of sample numbers 1 1 and 12). 
[0030] In addition, although the above-mentioned sample numbers 1-14 are all the results about a stacked type 
ceramic condenser What failure cannot produce easily when a big electrical potential difference as mentioned 
above is impressed That it is because mean particle diameter used 1/2 or less ceramic powder of the mean 
particle diameter of metal powder, and is hard to produce electrical characteristics and cracks, such as 
electrostatic capacity Since it is what is depended on the content rate in the conductive paste of this ceramic 
powder, this invention It can apply to the general laminating ceramic electronic parts arranged so that not only a 
stacked type ceramic condenser but two or more internal electrodes may overlap through a ceramic layer, and 
the same effectiveness can be acquired. 

[0031] Thus, as laminating ceramic electronic parts, various laminating ceramic electronic parts, such as a 
laminating varistor, laminating piezo-electricity resonance components, a laminating thermistor, and a 
laminating ceramic multilayer substrate, can be illustrated. Moreover, the ceramic metallurgy group powder to 
be used is not restricted to the thing of the above-mentioned example, either, for example, also in the case of 
Cu, Ag, Pd, etc., metal powder can apply it. In addition, ceramic powder may not be restricted to the same 
ingredient as a functional device, and may be the one component. 
[0032] 

[Effect of the Invention] In the laminating ceramic electronic parts concerning invention according to claim 1 
An internal electrode contains metal powder and the ceramic powder of 1/2 or less mean particle diameter of the 
mean particle diameter of this metal powder. Since this ceramic powder is formed of baking of the conductive 
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paste contained at 2 - 40% of the weight of a rate of the total solids under paste a poor short circuit probably 
because the adhesion of an internal electrode and a ceramic layer is not only raised, but it is hard to produce the 
partial defect of an internal electrode — being generated ~ hard — dependability excelling — further — 
degradation ****** G f electrical characteristics, such as electrostatic capacity, — being hard — it becomes 
possible to offer laminating ceramic electronic parts. 

[0033] In invention according to claim 2, the multilayer capacitor which the poor short circuit by the defect of 
an internal electrode cannot produce easily, is excellent in dependability, and the crack between an internal 
electrode and a ceramic layer cannot produce easily, and lowering of electrostatic capacity cannot produce 
easily can be offered. 

[0034] In invention according to claim 3, the conductive paste contained so that this ceramic powder may 
become 2 - 40 % of the weight among the total solids under paste is printed on a ceramic green sheet in 
manufacture of laminating ceramic electronic parts including metal powder and the ceramic powder of 1/2 or 
less mean particle diameter of the mean particle diameter of this metal powder, and the internal electrode is 
formed by calcinating the layered product obtained using this ceramic green sheet. Therefore, probably because 
the ceramic powder contained in the conductive paste for internal electrode formation is spread in a ceramic 
layer side on the occasion of baking, the laminating ceramic electronic parts of the high performance excellent 
in the dependability which the adhesion of an internal electrode and a ceramic layer is not only raised, but the 
poor short circuit by the defect of an internal electrode cannot produce easily, and lowering of electrical 
characteristics cannot produce easily can be offered. 

[0035] Since the above-mentioned ceramic powder is constituted from invention according to claim 4 by the 
same ingredient as the ceramic powder in a ceramic green sheet, the adhesion of a ceramic layer and an internal 
electrode is raised further. 

[0036] In the conductive paste for internal electrode formation concerning invention according to claim 5 Since 
the content rate of this ceramic powder is made into 2 - 40% of the weight of total solids including metal 
powder and the ceramic powder of 1/2 or less mean particle diameter of the mean particle diameter of the 
above-mentioned metal powder It not only can form the internal electrode excellent in adhesion with a ceramic 
layer as mentioned above, but [ when it uses for obtaining laminating ceramic electronic parts, ] A poor short 
circuit can be effectively controlled so that it may originate in the partial defect of an internal electrode, and it 
excels in dependability, and electrical characteristics become possible [ offering good laminating ceramic 
electronic parts ] further. 

[0037] Especially, in invention according to claim 1 to 5, since the ceramic powder of the above-mentioned 
specific range contains in the above-mentioned specific range in the conductive paste for internal electrode 
formation as mentioned above, it can use for laminating ceramic electronic parts with the thin thickness of an 
internal inter-electrode ceramic layer suitably. It becomes possible to follow, for example, to raise the 
dependability of a mass multilayer capacitor smaller. 



[Translation done.] 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Translation done.] 



http : // www4 . ipdl . ncipi . go j p/cgi -b in/tran_web_cgi_ej j e 



9/20/2005 



{lS)B*m»fttt (JP) 02) Q |f] J^f ^ $g (A) 



tfem^l 1-354374 

(43)^HB ^11^(1999)12^243 



(51) IntCL 6 
H 0 1 G 4/30 



3 0 1 
3 11 



F I 
HO 1 G 



4/30 



3 0 1 C 
3 1 ID 



HFSrS^c »*«CD»5 OL (^ 6 H) 



(20 


#B¥10- 154776 


(71) ttilggA 


000006231 














(22) ass b 


JpJ^10^(1998)6 ^3B 












(72)$89i# 












^^ft|SJ^#^#-T i26#10^ 




















Sffl/H 










^SSflW* W^JU^#-T B26#10# 


















(74)f$SA 







(54) [&W<D&mi ffl!t7Syi?Sm. OT*9Sy^«^»©«a3S?ISRWi««»8*fflJI»*^--Xh 



(57) immi 

3 *<-t 9 5 -y i mzitr lx a& y * a * a icsm $ tur 

fag<7)-fe^S -yf*93|et KHz 7 5 «y * |&3|5jb<± 

H ff$ » <D 2 - 4 O B * % £ £ ft -5 <fc 5 I = # * * *i T I * 6 




r 



(2) 



ffiW- 1 1-354374 



-tr ^ 5 •> ^ ji £ ^ u r a « $ *i r i » & m m -\> =? s v o m 

3it l£-tz5> £ -V^I»*A<^@^(7)2~4 01 

757^ t&**<±HJB#a> 2-40 M%o>ii$-e#*r 

7s ho 

[000 1] 

hzih-*-s. 

[0 0 0 2] 

[0003] test, ±ififtSflm*ia>?f2j£f*. itL 



Jf =j>^>-y-ei£. j: y— »<D/j*fflfcStf*:MHb** 

[0 0 0 4] -^(D^m. W«P«aiB(D-fe5 5^^Jia)« 

*fifc»o>rt»«aa)*yicj:y. t#£>*i 

[0 0 0 5] ±E^7^^^^|»jh-rSfctofr. ftgpmtal 

[0 0 0 6] 

-t7^'^ »a<D/hS<bl=»i v AMUKDi!? 

^y. M««a«ffiirDfli£b35<±i:fcy l. -t-tucj:^ 

[0 0 0 7] *SHJia>BMI*. M««at-b5 3^^IB 

-tz 5 5 ^ m^&j^if'tro^m^m^mm^ « c t ic 

3o -So 

[0008] *^B^<D-fti2<DB6<J(*. flie-b^S 7^71^ 
[0 O O 9] 

I*, -tr 5 5 v 0 ftttttAlcttfta i#j o$*«*<-b 5 5 v 
Jl^^LrW)l$^^TL^i)fgJl^Z7 5 -y^W^-fflaizJs 

St7 5 -y^t»3|5A<^@^<D2~4 0S*%(DfiJ 
rL^^Ci:^!f#ei!<t■r•So ^^B^ir^-SWJl-b^S-V'? 

[ooio] »*«3lcffiSE<of§Bji±. mMiz=y 5 



(3) 



tifffiW- 1 1 -3 5 4 3 7 4 



OW^WSlO) 1 /2iaT<D¥iSttSa>'-fe5 5 

ffilcmErt9««lc*«iWlcftttS^««fc3lc^a«« 
[ooi 1] If#3S5irlE«c(Digejf£. 

[0 0 12] 

[0 0 13] ¥Ejft±*lO. 5/im0f$ >»/*'J OA^ 

IV — ^u— Kaic«fcy. ttfitttO)!^ 3 . o 

[0 0 14] CCB-fe^ 5 vW l ) — lszs— h-tl's N i 
4*lfct5 5 'J->{/- h t 2 O O L, ± 

■ u »m**»fc. #&*Lfc««<**jpa ■ »t»^L/ 

xl. Mitten* *£»fc. ca)«iK*^a^^*ffl 

fct, s«<btt*H»T-c*was i 2 4 o °c <t & £ £ 



•^lS*Ltlfi:'J^5«k5lcElSixTL^o * 
fc. *9 5*y*«l6l*2<BflilBI::2 a. 2 b 1=14. *tSfl 

[0015] ±iE^/i=i>7 f >-y-i £?#&icfefcy. ± 
^m(7)N it&sfct. te<d»i ics^^es**-*-* 

*<DjSJo*f4»«'<— X K0£H»#+ 1 Oli%t L 
[0 0 16] ±|E©J:3lcLT, Afl!ta»Affl««^ 

0. 5. O. 3, O. 2RZS0. 1 jUm-Cfc-5!4#4S-^ 
1 -4(D81^ >^>-tM#fc 0 

[O O 1 7] *fc. TlSttffi*<0. 6 jUmtf)N i 

1. O. O. 6. O. 3£fcI4 0. 2 p. mt LfcCl t& 

l»l*Tf4* ±E i: H*l: L t K»f f 5-8 (D#»Ia 

[0 0 18] ±ISK#4S#1 ~8C0fS^=l>r>-tf-(D« 
3att*PfiB*r4fctolc. 1 5 0°C(7);US "CgfttE 
(6. 3 V) <A4fg(Dtt;;f L SJ±£EPanL. autirM^st 

£<> 1 &i/S2ic^-r 0 *fc % r*4s-^-i~4 

icoi*ti4. ni2ira i (Dm^&T*-? Q 

[O O 1 9] 

[in 





Gum) 


(W fffl) 


1 


0. 5 


1 0 


2 


0. 3 


1 5 


3 


0. 2 


SO 


4 


0. 1 


5 0 



[O O 2 O] 



[«2] 



(4) 



fflW- 1 1 -3 5 4 3 7 4 





((im) 


c ^ pa > 


5 


1. 0 


1 0 


6 


0. 6 


2 0 


7 


0. 3 


45 


8 


0. 2 


45 



[O O 2 1 ] m 1 &tfH2fr&9I&jE»&«|: 0. 4 



J2TF(D»^ ¥«lttmill|^«l=S<«:U« «tttt*< 

o. e umON \ m^mi^tzm^i^ts^xt. n i t» 

[0 0 2 2] ±iaoj:3lc, Ti4tkS^HI»3|Q<OT4 

tt S CD 1 / 2 £L T CD -b =? == v 1 1» 5fc £ ffl L * « d £ I C cfc 

0)1/2 i^T<t $tiTi^-5co*c mmzffiL-tz^sv? 



[0 0 2 3] 14*4 
4 /imCDN i tSSfclzStfL 



1b£l±TTlfi<DS3(r^t-|S*4S^9~ 1 4<D#«Jf=J 

(11%) £^-r 0 

[0 0 2 4] ±!BI4*4S-§- 9 - 1 4CD«Sn>T>-y-^ 

Tl^^5fr£»ffliLfco -J" (BUS*, "fe ^ £ ^ 2 *#5fcCD 

«e(*snffifc fcL^r ^ ^ ^ ^ a<b* 6*ifco mm^- 1 

0-1 4(D»Jl=]>T r >^[cfclNrii, -tz^s y^ilUS 

teas® jiib<7 tegg#> e>+i^^ ofc 0 

[0 0 2 5] £f~. IS¥4S^9~ 1 4Tr#£;ftf-£-«li 
(7)^3S.u:iD3(c^-r o 

[0 0 2 6] 
[S3] 



& *4 




CD ft ft 


m « 

(pF) 


9 


1 


X 


1. 0 0 


1 0 


2 


o 


1. 0 0 


1 I 


1 0 


o 


1.0 5 


1 2 


3 0 


o 


1. 0 3 


1 3 


4 0 


o 


1. 0 0 


1 4 


5 0 


° 


0. 8 0 



[00 27] S3fr^(Ef > fr£: < fcai^ -fe ^ 5 v +> ft* 

5 osa%'cfc€)F*3gpsfii^»5jcffl#S' , «— x y-zmi^tz 



[00 2 8] Stot, i3Wi3(»iI^b. -tr^S 
0>£B»#l::*-f U 4 0SS%WTt-rtili. 

[0 0 2 9] «J:yS?^L<tt. -tZ7S-V?t»3S 



(5) 1 1 -3 5 4 3 7 4 



0)**»$*i o~3 0M%<Z)ttBi-r*itf. *£ft 
»»S«0)»e>*L4Ci:t,»A^ (H*4**1 1. 12 

[0 0 3 0] ftfc\ ±|EH*4S-^l — 1 4(4. L>-r*it 
<Df4. ¥tSSS^St»*CD^?4SCD1/2mT(D-tz 

ft U«5 cfc 5(^iE«aF+Lfc«J»Hz^ 5 ^S^$Pp D p-j& 

[oo3i] zo^^izmm^^^yom^shtLx 

!4. aJi/<UX*. aAEttftSSPSu ««-•>— 5 X 
aAiz^s^^AtttRftir. «*ftaj»-b9 5s/ 

5 ±ffi8ttt«a>*i(DfcH-&;:fcl*ft 

#J*.l4&«f&*l4Cu % Ag, P d^Oif ^Ictig 
[0 0 3 2] 

^^s^sua-e(4. rt««a*<* ^M*^*<t. is^Hlft 
^Tisfisa) i / 2 j^T(D¥ta*iESa)-tr ^ s ^ ^ 

2-4 0»*%0)#J^r#*£;h-Cl*£*S'« — X h(D 
[0 0 3 3] lf*lS2(CfH»£CD^0jT:'l4. WSB«ffi(D^ 

[0 0 3 4] W*il3(cistE(D^0j-e(4. WflUz^s ^ 

^«^ssaa>aiisic*fcy. is^m^co 

spt&ttSO) 1 / 2 aTODTJSttSflDHz 5 5 ^ ^ f»5R £ £ 
a^. IS-b^S X h4»0D£ll»#+2~ 

4 0««96tft4J:5l=**S*l-C^***^— X h£ 
-b^ £ 'J — KJilcEpgiJU BHzv Sv<7<f 



cbyw««a*<»rt**irt^* 0 ifcor. «fiRfz»L 

<s Attvaa>AKi=j:«ttiK?A^±i:ai< % '*ftM 

4#14<D«T4<^i:«tt^««1ll=«nfcKtt«6a>a«|-b5 
[0 0 3 5] «*3S4(c|EtE<0*BB-ef4. -tlB-b^S^ 

*trac*t»icj:y«ifiR**irt^*a)"e. 't75^^i 
trt««ata)«»i4*<cfc y-iMM&&*i*. 

[0 0 3 6] W*iS5(rEK<7)*Klw«*rt8B«a^J5K 

ffl»«^<— xhT?f4. ±m&m&*<D^%) 

ttSO) 1 /2 mT0)^pt£||aS<D1z^ £ ^t&3fc<h£# 

3t.tt I = «*i fc F*5 SP® a £ JF2 § C £ -e # 5 f£ ( 1 1» ft 
<. W»«ao>»»Mft*«(8«=ieH"*"-BJ:5lzJS«^A 

■ftWfttttfftWftWi-b^ 5 

;:fc*<wafcft*. 

[0 0 3 7] ~5l=ffi«<D»BI!-CI4. ± 

IB(Dcfe5«CrtS[J«a»J«ffl»«^— X h*fw-hlE^SO) 

rt»«afBa)-b5 5y^JB"<off^*<j»^. an 

M =i > 7 s > * <n A I1 14 * K to * C fc rT f B t ft -5 o 
[BI9(7)ffiWfttan] 

[mi] **0^A<5Sffl$*t5aB=i>^>-9-(D-0ij^^ 
t. mmmm^ (w-m&mmm) tcDmm^^-r 

fflo 

[ni3] ia*4s-§-9-i 4izfc^r. p*umMw*f&mm 

Bio 

1 ■■■fill n >T>-tf 

3 -"i^sp^a 
4, 5-^su«a 



(6) 



ftffiW- 1 1 -3 54 3 7 4 



m i ] 



\ 



3 



XX — T 



v 



— ^ — \ 



N 5 v V^2b 



S ^ V > \ w 



[03] 



1.00- 



0.80- 



0 



10 



30 



40 



50 



[0 2] 



St 
* 



' < v • 

« 



30 
20 

10 
0 



0.1 



0.2 0.3 



0.5 



( ^ m > 



